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Description 

BACKGROUND OF THE INVENTION 
[0001] Thepresent^^ 

,ow volatile organic content (VOC) and which cure ^ 
[0003] 

resins havingpendant non-cycl.canhydnde mote ^ formulations which can be sprayed at 

elevated temperatures comprising 
about 1500; 

the ratio of equivalents of epoxy to anhydride is about from 0.7 to 1 .4. 

SUMMARY OF THE INVENTION 

,. „ muMo , a soravab | e coating composition which can be easily applied at high solids 

STS^-P- » e Present invention providesacoa^ngmethodwhich comprises: 

providingacomposKonc^ 
of a binder comprising: 

moiety, and (2) on average, at least 3 pendant, nor , cy y 

(c) a functional amount of at least one active catalyst; and 

(d) optionally an isocyanate crosslinking d jn me absence of is0 cyanate the ratio 
of hydroxy to the combination of anhydride and isocyanate « 0.05 to 1 .5; 

coating a substrate with said composition; and (6 o-ilO'F). 
allowing said composition to cure at a temperature of from 15.5-43.3 C (60 i-j. 



2 



EP 0 770 103 B1 



M an oligomer or pofymer cross.inker having a moiacuiar weigh, of 150 to 20,000 and having apoxy functionality 
Tat least aportion of which crosslinker has at least one hydroxy functionality, and 

SSStt^tt^ * « - 1.8 and the ratio o, events of hydroxy to 
anhydride is 0.05 to 1 .0; 

( o?at least 2 Tat least a portion of which orosslinker has at least one hydroxy funot.onal.ty; 

(c) a functional amount of at least one active catalyst; and 

(d) an Isocyanate crosslinking agent; 

wh erein the ratio of equivalents of epoxy to anhydride is 0.5 to 1 .8 and the ratio of equivalents of hydroxy to the 
combination of anhydride and isocyanate is 0.05 to 1 .5. 

DETAILED DESCRIPTION OF THE INVENTION 

[0 010] The composite according to the present ^^^£^^SZ& 
Lecular weight of less than 3000 and having a centra, moiety wrth mo re ^J^SJ^ p ^ centby weignt 

by the following formula: 

o o 

C M-eC-C— C-R 1 )n 

wherein (CM) is a centra, moiety, (R 1 ) is an organic moiety, and n is a number of pendant anhydride groups that 
averages greater than three. aliphatic, cycloaliphatic or aromatic moiety, 

[0011] The centra, moiety can be a sl ^'f n ^^T^cmZaM of repeating units which are 
with a plurality of anhydride groups bonded to ,t. AKematrvely can contam a p W p g ^ ^ 
bonded to one or more pendant anhydr.de groups. ^^^^^^^ glycol. The mu.tifunc- 

rr«ot.^oi?m^:^ 

o o 

A-f-LG— C— O— C— R 1 )n 
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The combination o. .ha polyvalent organic moiety (A) and the linking groups (LG) forms the centrai moiety (CM) as 



by the formula: 
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O 0 

cwH-c-o-c- Rl ) n 



(C0 2 H)m 



" S3 IToHgomenc epoxy component contains at .east two epoxy groups and shou.d have a modular weight of 
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.• .r.„ h ^ n rr«rl oa liDhaticisocvanates;trifunctionalisocyanates and isocyanate functional adducts of 
tional aromat ,c aliphatic or cycloal P h ^^" a diisocyanates are 1 ,6-hexamethylene diisocyanate, isopho- 
a polyol and a d ^SS^SS! toluene diisocyanate, bis-cyc.ohexy. diisocyanate, tetramethylene 
T ' yjTSSZl d soSana S 2,3-dimethyl ethylene difeocyanate, 1-methyltrimethylene diisocy- 
anate fi^lSXSZ^ ^ ate " bis-(4-isocyanatocyc,ohexy.)-meth a ne, 4,4'-d„socy. 

that can he used are triphenylmethane triisocyanate ,y Jjf— ^ 
Sana a 2 46-toluene triisocyanate and the like, Trimers of diisocyanates also can be used such as he tnmer of 
ESiillqJ which is sold under the tradename "Desmodur"® N-3390 and the tnmer of .sophorone 

In, I I^UW which will allow for curing at ambient conditions. Particularly beneficial in the present mvent.on are 
and ta—ylethylnediamine. When ma composition also comprises an isocyanatecrossl.nk.ng agent, an addrtonal 
catalvst for example, a dlbutyl tin dilaurate or dibutyl tin diacetate may be included. 
™«« ' tL ,„,Ti amoU nt of catalvst is suitably used in the amount of 0.05 to 5 percent by weight of binder. 
SSn S cot 7coSpos S he preset invention are usually formulated into high so.ids coating systems 
L ^ Jn a n«!t one sTent The solvent is usually essentially all organic and comprises 1 0 to 70 percent, preferably 

wZ^SPEz^ p « soivents inciude aromatic hydro r o K n r :T as rsz 

20 to 60 percen : cy "«B « methyl amyl ketone, methyl isobutyl ketone, methyl ethyl ketone or acetone, 

IS^SSSS or h^. SSe; and glyco, ether esters such as propylene g*co, .onomethy, ether 

rOMflT' The coating compositions of the present invention can also contain conventional additives such as pigments 
SiLrs meoSgy control agents, surface tension reducing agents, flow agents, toughening agents and Mem. Such 
^SSS^SSSt of course, depend on the intended use of the coating composition. Fillers, pigments and other 

r;Sa.T 0 rreU - *• «■* ^ «■ not be inc,uded * 019 composit,on ,s inten 

mn a ,of a Th°™oositlons of the present invention usually have a volatile organic content of less than about 0.53 kg/ 
? . I ^ISJiobK Per gallon (3.8 litres)] of curable composition. The coating compositions 
;J25 ZfSS^^MtM^m such as spraying, electrostatic spraying roller coating 
d S2S bmshl ™. ^Present formu.ations are particular* useful as a clear coating for outdoor arbcles i sue h as 

^A^P.^ 

are by weight unless otherwise indicated. 
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EXAMPLE 1 

.00331 This example illustrates the synthesis of a tetra-functional hatf-acid ester. The following constituents were 
Sdto^ 



Portion 1 


Parts by Weight 


Pentaerythritol 

Methyl hexahydrophthalic anhydride 
Triethylamine 


478.0 
2250.0 
0.5 


Portion 2 


Xylol (135-145°C) 
Total 


2250.0 

497^5 
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,00341 Portion 1 was charged into the reaction vesse., heated to 180-C under a nitrogen blanket and he.d for 30 
Sis. After the Z period, the reaction mixture was coo.ed and Porfon 2 added. 

EXAMPLE 2 

pendant anhydride with the following characteristics: 

Percent weight solids: 78.0 

Anhydride eq. wt.: 329 ± 4 (on solution basis) 

Acid eq. wt.: 6176 ± 1323 (on solution basis) 

EXAMPLE 3 



25 



30 



Component 


Parts by Weight 


Tetrahydrofuran (anhydrous) 

1-(2-trimethylsiloxy) ethoxy-1- trimethylsiloxy-2-methyl propene 
Glycidyl methacrylate monomer 

Iso-butyl methacrylate __ 


714.428 
80.143 

154.143 
51.285 



.„ = dearees c Cooling of the reaction mixture was stopped for the start of 

[0037] The above solution was cooled to -5 degree) ■ when the reac , io n begins to 
the exothermic reaction. The following solution was added degrees C. The next step was 

exotherm. Cooling was resumed when the exotherm raised the temperature 
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Component 


Parts by Weight 


Tetrabutyl ammonium chlorobenzoate 
Tetrahydrofuran 


0.2B6 
0.571 



r 0 038] The addition of both o, the following solutions was started simultaneous*. Soiution 1 was added over 40 
minutes and solution 2 was added over 30 minutes. 



Component (Solution 1) 


Parts by Weight 


Tetrahydrofuran 

Tetrabutyl ammonium chlorobenzoate 


2.143 
0.286 
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Component (Solution 2) 


Parts by Weight 


Glycidyl methacrylate 
Iso-butyl methacrylate 


51 .286 
154.143 
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Component 


Parts by Weight 


Methanol 
Glacial acetic acid 


13.714 
6.143 



[0040] The intermediate was concentrated as follows: 
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Component 


Parts by Weight 


above intermediate 
butyl acetate 
glacial acetic acid 


800 
189.8 
4.25 



[00411 Finally, 313 parts 
EXAMPLE 4 



of this reaction product was distilled out (or a resulting solution of 65% solids. 



,ient cured LPA/ sorbrto. ether epoxy composition ^J^"** 



^^^^ 
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Parti 


Component 


Parts by Weight 


LPA (Example 2 above) 
15% Methylene diamine / PM acetate 
5% BYK-301® (silicone) / PM acetate 
Butyl acetate 


49.0 
8.84 
0.66 

12.2 
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Part II 




Component 


Parts by Weight 


DCE-358® sorb'rtol ether epoxy from Dixie Chem. 


29.3 



k «u monomethvl ether Parts I and II were combined in the amounts shown (total 



cure, and film properties. 
EXAMPLE 5 
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Parti 




Component . — 


Parts by Weight 


LPA 

5% BYKO-301 / PM acetate 

25% Nlax® A-99® (tertiary amine from Union Carbide) in PM acetate 
PM acetate 


56.64 
0.7 
8.69 
2.7 
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Part II 


Component 


Parts by Weight 


DCE-358® sorbitol ether epoxy from Dixie Chem. 
XU-71 950® diglycidyl ester from Dow 


17.12 
14.15 
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rO0451 Parts I and II were combined in the amounts shown (total 1 00 parts), appi.ea as a rum » a 5 u B »„-«, -™ 
cured at ambient conditions. The coating showed good appearance, cure, and film propert.es. 

EXAMPLE 6 

,00461 This example illustrates a coating composition comprising LPA/ diglycidyl ester polymeric epoxy blend TWo 
iep^tepa^packageswereformed as follows, for subsequentmlxture in a potto obtain an ambient cunngcoabng 

composition. 



Parti 


Component 


Parts by Weight 


LPA (Example 2 above) 

5% BYK<BK301 in PM acetate 

15% triethylene diamine in PM acetate 


45.3 
0.56 
9.06 
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30 



Part II 


Component 


Parts by Weight 


XU-71 950 

GMA Epoxy (Example 3 above) 


11.31 
33.77 



[0047] Parts I and II were combined In the amounts shown (total 100 parts) applied as a film to a substrate, and 
cured at ambient conditions. The coating showed good appearance, cure, and film propert.es. 
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EXAMPLE 7 

r004Bl This example illustrates the preparation of an ambient curing coating composition comprising an LPA/sorbit°l 
Sne?epoSTnme blend. ThreeVparate parts or packages were formed and the parts were m.xed In a pot to 
obtain an ambient curing coating for application to a substrate. 



Parti 


Component 


Parts by Weight 


LPA (Example 2 above) 

15% triethylene diamine in PM acetate 

1% Dibutyl tin dilaurate in MEK (methyl ethyl ketone) 

1% BYK®-301 in PM acetate 


47.44 
12.85 
1.39 
3.53 



Part II 


Component 


Parts by Weight 


DCE-358 sorbitol ether epoxy from Dixie Chem. 


28.37 



55 
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r Part III 


Component 


Parts by Weight 


Tolonate HDT-isocyanate from Rhone Poulenc 


6.42 



[0049] Parts I II and III were combined in the amounts shown (total 1 00 parts), applied as a film to a 
cured at ambient conditions. The coating showed good appearance, cure, and film properties. 



EXAMPLES 8-10 

roOBOl These examples illustrate a refinish clearcoat according to the present invention comprising a blend of LPA 
with sorbitol g^cidyl ether and diglycidyl cyclohexane dicarboxylate and epoxy resin and HMDI .socyanate tnmer. 
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Parts by Weight 





8 


9 


10 


Parti 








Linear Pendant Anhydride 


106.37 


53.08 


105.35 


(Example 2) 






0.40 


BYK® 306 flow additive 


0.40 


0.40 


PM Acetate 


5.31 


3.55 


5.67 


Tinuvin® 1130 from Ciba 


4.65 


4,47 


4.64 


Tinuvin® 123 from Ciba 


3.10 


2.98 


3.10 


Part 2 








DCE-358® epoxy from Dixie 


33.72 


0.00 


26.76 


Tolonate HDT® 


0.00 


0.00 


13.38 


Polymeric epoxy as in Ex. 3 


0.00 


70.58 


0.00 


except a 1/8/8 ratio of 








HEMA/IBMA/GMA 








XU-71 950® epoxy from Dow 


27.87 


47.05 


22.12 


Part 3 








25% Methylene diamine in PM 


18.58 


17.89 


18.57 


acetate 








Total 


200.00 


200.00 


200.00 



[0051] The conditions prepared above were tested as films drawn down on glass or on glass previous* coated 
with a blue Chromabase® (from DuPont) solventborne basecoat. The properties were as follows: 
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Appearance 


OK 


OK 


OK 


Dry time (in hours) 








Bk Dry Time #1 (free from dust) 


1.0 


0.50 


1.25 


Bk Dry Time #2 (dry to touch) 


23 


7.375 


22 


Bk Dry Time #3 (hard dry) 


22.5 


22.5 


22.5 


Bk Dry Time #4 (through dry) 


23+ 


23+ 


23+ 


Persoz 5 day/7 day (hardness) 








on glass 


92/143 


15/45 


67/93 


on chromabase 


41/51 


37/52 


38/48 
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(continued) 



Appearance 


OK 


OK 


OK 


Tukon 7 Day (hardness) 
on glass 
on chromabase 


4.80 
1.60 


1.10 
1.12 


2.13 
1.40 


MEK Double Rubs (solvent resistance) 
on glass 


200+ 


200+ 


200+ 


on Chromabase® basecoat 


200+ 


30 


200+ 



Claims 



1 . A coating method which comprises: 

providing a composition comprising, by weight of composition, 10-70 percent organic solvent and 30 to 90 
percent of a binder comprising: 

(a) an anhydride resin having a weight average molecular weight of less than 3000 that contains (1) a 
central moiety, and (2) on average, at least 3 pendant, non-cyclic anhydride moieties bonded to the central 

(b) ^ oligomer or polymer crosslinker having a molecular weight of 150 to 20,000 and having epoxy 
functionality of at least 2, at least a portion of which crosslinker has at least one hydroxy functionality; 

(c) a functional amount of at least one active catalyst; and 

(d) optionally an isocyanate crosslinking agent: 

wherein the ratio of equivalents of epoxy to anhydride is 0.5 to 1 .8 and in the absence of isocyanate the 
ratio of equivalents of hydroxy to anhydride is 0.05 to 1 .0 and in the presence of isocyanate the ratio of 
equivalents of hydroxy to the combination of anhydride and isocyanate is 0.05 to 1.5; and 

coating a substrate with said composition; 

allowing said composition to cure at a temperature of form 15.5-43.3°C (60-110°F). 

2. A coating composition, for curing under ambient conditions, comprising, by weight of composition, 1 0 - 70 percent 
organic solvent and 30 to 90 percent of a binder comprising: 

(a) an anhydride resin having a weight average molecular weight of less than 3000 that contains (1 ) a central 
moiety and (2) on average, at least 3 pendant, non-cyclic anhydride moieties bonded to the central moiety; 

(b) an oligomer or polymer crosslinker having a molecular weight of 1 50 to 20,000 and having epoxy function- 
al of at least 2, at least a portion of which crosslinker has at least one hydroxy functionality; and 

(c) a functional amount of at least one active catalyst; 

wherein the ratio of equivalents of epoxy to anhydride is 0.5 to 1 .8 and the ratio of equivalents of hydroxy to 
anhydride is 0.05 to 1.0; 

said composition being free from surface tension reducing agent. 

3. A coating composition . for curing under ambient conditions, comprising, by weight of composition, 10-70 percent 
organic solvent and 30 to 90 percent of a binder comprising: 

fa) an anhydride resin having a weight average molecular weight of less than 3000 that contains (1) a central 
moiety and (2) on average, at least 3 pendant, non-cyclic anhydride moieties bonded to the central moiety; 
* . (b) an oligomer or polymer crosslinker having a molecular weight of 1 50 to 20,000 and having epoxy function- 
ality of at least 2, at least a portion of which crosslinker has at least one hydroxy functionality; 

(c) a functional amount of at least one active catalyst; and 

(d) an isocyanate crosslinking agent; 

wherein the ratio of equivalents of epoxy to anhydride is 0.5 to 1 .8 and the ratio of equivalents of hydroxy to 
the combination of anhydride and isocyanate is 0.05 to 1 .5. 
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4. A coated substrata comprising a curable coating composition of claim 2 or 3 applied to a substrate. 

5. A coated substrate of claim 4, wherein the substrate is coated with a pigmented base coat. 

6. A coated substrate of claim 4, wherein the applied curable composition is substantially free from pigment. 

7. A coated substrate of claim 5, wherein the base coat is a water based coating composition. 

8. The composition of claim 2 or 3 in multi-pack form, in which component (a) Is in a pack which is separate from 
component (b) and component (d) when present. 

Patentanspriiche 

1 . Beschichtungsverfahren, welches Verfahren umfasst: 

Bereitstellen einer Zusammensetzung, die auf Gewicht der Zusammensetzung bezogen aufweist: 1 0 bis 70 
Prozent organisches Losemittel und 30 bis 90 Prozent eines Bindemittels, aufweisend: 

(a) ein Anhydridharz mit einer massegemittelten relativen Molekulmasse von weniger als 3.000 wobei 
das Harz enthalt: (1) eine zentrale Gruppe; und (2) im Mittel mindestens drel an derzentralen Gruppe 
gebundene, nichtcyclische Anhydrid-Seitengruppen; 

lb) einen Oligomer- oder Polymer-Vernetzer mit einer relativen Molekulmasse von 1 50 bis 20.000 und mit 
einer Epoxy-Funktionalitat von mindestens zwei, wobei mindestens einTeil des Vemetzers mindestens 
eine Hydroxy-Funktionalitat hat; 

(c) einefunktlonelle Menge von mindestens einem aktiven Katalysator; und 

(d) wahfweise ein Isocyanat-Vemetzungsmittel; 

wobei das Aquivalentverhaltnte von Epoxy zu Anhydrid 0,5 bis 1 ,8 betragt und in Abwesenheit von Isocyanat 
das Aquivalentverhaltnis von Hydroxy zu Anhydrid 0,05 bis 1 ,0 betragt und bei Anwesenhert von IsocyanM 
das Aquivalentverhaltnis von Hydroxy zur Kombination von Anhydrid und Isocyanat 0,05 bis 1 ,5 betragt; sowie 

Beschichten eines Substrats mit dieser Zusammensetzung; 

diese Zusammensetzung bei einer Temperatur vcn 15,5° bis 43,3'C (60-110-F) vernetzen lassen. 

2 Beschichtimgszusammensetzung zum Vernetzen unter Umgebungsbedingungen, aufweisend bezogen auf das 
' Gewicht der Zusammensetzung: 10 bis 70 Prozent organisches Losemittel und 30 bis 90 Prozent ernes Bmdemit- 
tels, aufweisend: 

(a) ein Anhydridharz mit einer massegemittelten relativen Molekulmasse von weniger als 3.000, wobei das 
Harz enthait: (1) eine zentrale Gruppe; und (2) im Mittel mindestens drel an der zentralen Gruppe gebundene, 
nichtcyclische Anhydrid-Seitengruppen; 

(b) einen Oligomer- oder Polymer-Vernetzer mit einer relativen Molekulmasse von 150 b,s 20.000 und m.t 
einer Epoxy-Funktionalitat von mindestens zwei, wobei mindestens ein Teil des Vernetzers mindestens e.ne 
Hydroxy-Funktionalitat hat; 

(c) eine funktionelle Menge von mindestens einem aktiven Katalysator; 

wobei das Aquivalentverhaltnis von Epoxy zu Anhydrid 0,5 bis 1 ,8 betragt und das Aquwalentverhaltnis von 
Hydroxy zu Anhydrid 0,05 bis 1 ,0 betragt; welche Zusammensetzung frei ist von einem die Oberflachen- 
spannung herabsetzenden Mittel. 

3. Beschichtungszusammensetzung zum Vernetzen unter Umgebungsbedingungen, au^reisend bezogen aul (das 
Gewicht der Zusammensetzung: 10 bis 70 Prozent organisches Losemittel und 30 bis 90 Prozent emes Bindemit- 
tels, aufweisend: 
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(a) ein Anhydridharz mit einer relativen Molekulmasse von weniger als 3.000, wobei das Harz enthalt: (1 ) eine 
zentrale Gruppe; und (2) im Mittei mindestens drei an der zentralen Gruppe gebundene, nichtcyclische An- 
hydrid-Seitengruppen; 

5 (b) einen Oligomer- oder Polymer- Vernetzer mit einer massegemittelten relativen Molekulmasse von 1 50 bis 

20.000 und mit einer Epoxy-Funktionalitat von mindestens zwei, wobei mindestens ein Teil des Vernetzers 
mindestens eine Hydroxy-Funktionalitat hat; 

(c) eine funktionelle Menge von mindestens einem aktiven Katalysator; und 

10 

(d) ein Isocyanat-Vernetzungsmittel; 

wobei das Aquivalentverhaltnis von Epoxy zu Anhydrid 0 : 5 bis 1 : 8 betragt und in Abwesenheit von Isocyanat 
das Aquivalentverhaltnis von Hydroxy zur Kombination von Anhydrid und Isocyanat 0,05 bis 1 ,5 betragt. 

15 

4. Beschichtetes Substrat, aufweisend eine vernetzungsfahige Beschichtungszusammensetzung nach Anspruch 2 
oder 3, die auf ein Substrat aufgetragen ist. 

5. Beschichtetes Substrat nach Anspruch 4, wobei das Substrat mit einer pigmentierten Grundschicht beschichtet ist. 

20 

6. Beschichtetes Substrat nach Anspruch 4, wobei die aufgebrachte, vernetzungsfahige Zusammensetzung weitge- 
hend frei ist von Pigment. 

7. Beschichtetes Substrat nach Anspruch 5, wobei die Grundschicht eine Beschichtungszusammensetzung auf Was- 
25 serbasis ist. 

8. Zusammensetzung nach Anspruch 2 oder 3 in Muitipack-Form, in welchersich die Komponente (a) in einem Pack 
befindet das getrennt ist von der Komponente (b) und Komponente (d), sofern vorhanden. 

30 

Revendlcatlons 

1 . Procede de revetement qui comprend : 

35 la fourniture d'une composition comprenant, en poids de la composition, 1 0-70% de solvant organique et 30 

a 90% d'un liant comprenant : 

(a) una resine d'anhydride ayant un poids moleculaire moyen en poids de moins de 3000 qui contient (1) 
une partie centraie et (2) en moyenne, au moins 3 parties d'anhydride non cycliques pendantes liees a 

40 la partie centraie ; 

(b) un agent de reticulation oligomere ou polymere ayant un poids moleculaire de 150 a 20 000 et ayant 
une fonctionnalite epoxy d'au moins 2, dont au moins une portion de I'agent de reticulation a au moins 
une fonctionnalite hydroxy ; 

(c) une quantite fonctionnelle d'au moins un catalyseur actif ; et 
45 (d) facultativement un agent de reticulation d'isocyanate ; 

dans lequel le rapport d'equivalents d'epoxy a anhydride est de 0,5 a 1 ,8 et en I'absence d'isocyanate, le rapport 
d'equivalents d'hydroxy a anhydride est de 0,05 a 1 ,0 et en presence d'isocyanate, le rapport d' equivalents d'hy- 
droxy a la combinaison d'anhydride et d'isocyanate est de.0,05 a 1 ,5 ; et 

50 

revetement d'un substrat avec ladite composition ; 

laisser ladite composition durcir a une temperature de 15,5-43 ( 3°C (60-110° F). 

2. Composition de revetement, pour durcir sous des conditions ambiantes, comprenant, en poids de la composition, 
55 1 0-70% de solvant organique et 30 a 90% d'un liant comprenant : 

(a) une reslne d'anhydride ayant un poids moleculaire moyen en poids de moins de 3000 qui contient (1) une 
partie centraie, et (2) en moyenne, au moins 3 parties d'anhydride non cycliques pendantes liees a la partie 
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STnaJent de reticulation oligomere ou potymere ayant un poids moleculaire de 150 a 20 000 et ayant une 
fonctionnalite epoxy d'au moins 2, dont au moins une portion de regent de reticulation a au moins une tone 
tionnaiite hydroxy ; et 

(c) une quantite fonctionnelle d'au moins un catalyseur actif ; 

dans laquelle le rapport d'equivalents d'epoxy a anhydride est de 0,5 a 1 ,8 et le rapport d'equivalents d'hydroxy a 
anhydride est de 0,05 a 0,1 ; 

ladite composition etant exempte d'agent reduisant la tension superticielle. 

Composition de revetement, pour durcir sous des conditions ambiantes, comprenant, en poids de la composition, 
10-70% de solvant organique et 30 a 90% d'un liant comprenant : 

(a) une resine d'anhydride ayant un poids moleculaire moyen en poids de moins de 3000 qui contient (1) une 
partie centrale et (2) en moyenne, au moins 3 parties d'anhydride non cycliques pendantes, Hees a la partie 
centrale * 

(b) un agent de reticulation oligomere ou polymere ayant un poids moleculaire de 150 a 20 000 et ayant une 
fonctionnalite Spoxy d'au moins 2, dont au moins une portion de I'agent de reticulation a au moms une fonc- 
tionnalite hydroxy ; 

(c) une quantite fonctionnelle d'au moins un catalyseur actif ; et 

(d) un agent de reticulation d'isocyanate ; 

dans laquelle le rapport des Equivalents d'epoxy a anhydride est de 0,5 a 1 ,8 et le rapport d'equivalents d'hydroxy 
a la combinaison d'anhydride et d'isocyanate est de 0,05 a 1,5. 

4. Substrat enduit comprenant une composition de revetement durcissable selon la revendication 2 ou 3 appliquee 
a un substrat. 

5. Substrat enduit selon la revendication 4, dans lequel le substrat est enduit avec une couche de base pigmentee. 

6. Substrat enduit selon la revendication 4, dans lequel la composition durcissable appliquee est substantiellement 
exempte de pigment. 

7. Substrat enduit selon la revendication 5, dans lequel la couche enduite est une composition de revetement a base 
d'eau. 

8 Composition selon la revendication 2 ou 3 dans une forme d'emballage multiple dans laquelle le composant (a) 
est un element qui est separe du composant (b) et du composant (d) quand tl est present. 
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